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F O R I M M E D I A T E R E L E A S E 
Dr. Leon M. Lederman, Director of Fermi National Accelerator Laboratory (Fermilab) in Batavia, 
Illinois, has been named one of three recipients of the 1988 Nobel Prize for physics. Sharing the 
prize with Dr. Lederman are Dr. Melvin Schwartz and Dr. Jack Steinberger. The three have been 
cited for their discovery, in 1962, of a second neutrino, an elementary subatomic particle. 
Fermilab is operated by the Universities Research Association, Inc., under contract with the United 
States Department of Energy (DOE). 
Dr. Lederman was awakened, at 5:45 a.m. (EST) at his home on the Fermilab site, by a telephone 
call from a representative of the Nobel Academy in Stockholm, Sweden. According to Dr. 
Lederman's wife, Ellen, his first reaction upon receipt of the news was laughter. He immediately 
began calling other family members with the news. The day's festivities began in earnest at around 
7:00 a.m., when several of Dr. Lederman's colleagues from the Fermilab physics research 
community arrived bearing champagne. 
At a hastily convened press conference, Dr. Lederman began by noting that "A life spent in science 
has many rewards by itself, and the Nobel Prize really isn't necessary. But, there's something 
spooky about the Nobel - it has its own special aura because of earlier winners, like Einstein and 
Enrico Fermi, who we venerate. 
"This is a very sobering experience. It is also a great day for the field of elementary particle 
physics, and for Fermilab, because this award recognizes exactly the type of work we do here. 
Hopefully, this is just the first of a large number of Nobels that will be won at Fermilab. Be 
patient! 
"In the case of this particular discovery, finding the second neutrino was the first step in organizing 
the fundamental particles into the Standard Model, the grand theory which will ultimately lead us to 
a unification of all the forces in nature. These new particles became a tool that has, in the ensuing 
years, been used by other researchers in their quest into the unknown realms of matter. 
" B u t , to me, the most encouraging aspect of an award such as this is that, hopefully, young 
people will hear about this and be inspired to carry on this most basic type of research. Those are 
the people who will figure out how to use these tools to solve the problems society faces, such as 
acid rain and the Greenhouse Effect. Neutrinos are part of the fund of basic knowledge we need to 
help us cope with, and improve, our future. The Superconducting Super Collider (SSC) is p a n of 
a basic-research continuum that stretches back to Galileo and forward through Faraday's 
experiments with electricity and, in this case, the machine at Brookhaven where we discovered the 
neutrino. The SSC and the T E V A T R O N are examples of tools which will improve our 
fundamental knowledge. They and many other scientific tools are needed so as to encourage the 
young aspirants to science to pitch in and help to advance science across the entire frontier." 
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In an ingenious experiment, the seven-member Columbia University "Neutrino Group," led by 
Lederman, Schwartz,and Steinberger at the Brookhaven National Laboratory AGS (alternating 
gradient synchrotron) accelerator, discovered that there is not one kind of neutrino, but two, 
emitted in the decay of the subatomic particle called the pion. (In the intervening years, particle-
physics researchers have come to believe that there may be a third kind.) Ever since their 
pioneering discovery, neutrinos have been used as a kind of penetrating X-ray in the search for 
quarks, the inner structure of the nuclei. Today, particle-physics researchers believe that the three 
kinds of neutrinos, together with six quarks and three charged particles called leptons, constitute 
the basic elementary system of particles that comprise the entire Universe. 
In 1960, Lederman, Schwartz, and Steinberger calculated that the AGS might provide high-energy 
neutrinos in the quantity needed to carry out a search for the second neutrino and to observe the 
rates of weak interactions at high energies. In a 1963 article in Scientific American, Lederman 
writes that, "The proposal was received enthusiastically by the Brookhaven staff, and in 
collaboration our two groups began setting up the experiment with the support of the Atomic 
Energy Commission [precursor to the DOE]. Associated with Schwartz, Steinberger and me in the 
experiment were Gordon T. Danby of the Brookhaven accelerator department, two Columbia 
graduate assistants, Konstantin Goulianos and Nariman Mistry, and Jean-Marc Gaillard, a visitor 
from the French high-energy physics laboratory at Saclay. 
"The search for the second neutrino was based on t h e . . . reasoning [that] the AGS produces large 
numbers of high-energy pions. The neutrinos arising from pion decay would be bom with muons; 
therefore, they would be of the muon type, if there were really two types. The neutrinos would 
collide with neutrons (and protons), with two possible consequences. If neutrinos were of only 
one type, they should react with neutrons to produce EQUAL NUMBERS of electrons and 
negative muons. If there were two kinds of neutrinos, the kind generated in our experiment should 
be unable to produce electrons and we should observe only muons." This supposition was borne 
out by the team's detector, a 10-ton spark chamber and 45 feet of armor plate designed to exploit 
the energies delivered by Brookhaven's 30-billion-volt accelerator. 
The neutrino is an elusive elementary particle, with no electric charge and no detectable rest mass. 
As such, it can penetrate billions of kilometers of dense matter without interaction. Lederman, 
Schwartz, and Steinberger first showed, in 1962, that there was more than one kind of neutrino. 
Those neutrinos produced when electrons interact through the weak interaction are different than 
those produced when muons undergo weak interactions. (Muons are heavy charged particles 
known as "leptons" with properties similar to those of the electron; the weak interaction is one of 
four basic forces known to exist in nature.) This property of neutrinos is related to a fundamental 
pattern of all known elementary particles, including quarks and leptons. 
Without an understanding of neutrinos, there would be no understanding of the patterns of 
elementary particles and no understanding of the way stars and galaxies evolve. It may be that 
neutrinos account for 90% of the mass of the Universe (also called Dark Matter); this depends on 
whether or not they carry a tiny mass. 
Today, the quest is on to see if neutrinos are massless particles (traveling at the speed of light). 
However, it is possible that they have tiny masses, measured in units of electron volts, and that the 
species of neutrino can mingle with one another through a phenomenon known as "neutrino 
oscillations." Neutrinos can produce dramatic effects in astrophysical regimes, e.g., they are 
produced copiusly at the center of the sun and are believed to lead to the phenomenon of the 
supernova. High-energy accelerator experiments, such as those at Fermilab, and by extension, the 
SSC, are ideal for addressing these questions. 
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